Hollow cathode glow discharge has been investigated and ,utilized in plasma ion implantation. In this mode, local plasma ion implantation can be performed. The hollow cathode glow discharge is sustained by a radio-frequency source and the discharge behavior is investigated in this work. Argon and nitrogen are utilized in the experiments. The Inner diameter of the hollow cathode changes from lmm to 6mm. The excitation power of the radio-frequency source varies from lOOW to 400W and gas flow changes from iSsccm to 40 sccm. The collector to obtain ion density is !negatively biased to -100V to -400V in front of the hollow /cathode. The experimental results demonstrate that the lplasma density is much dependent on the inner diameter of 1 !he hollow cathode, excitation power, gas flow, etc. The ,collected ion current increases monotonically with the RF !power and inner diameter of the cathode but not with the gas ;low as observed in our work. Vacuum arcs are typically used to form metal plasmas that are nearly 100% ionized, which can then be used to create various types of coatings. The difficulty in forming coatings using an arc plasma is that these devices are also prodigious sources of "macro-particles", or micrometer-sized molten droplets of cathode material that emanate from the arc at high velocity. Removing these particles from the plasma stream is an important facet of any coating scheme that employs a vacuum arc. For the most part, these filtering schemes use magnetic fields to steer the plasma to the substrate while removing line of sight to the cathode. This approach is very effective at removing the macro-particles, but with significant losses in plasma flux. When non-metal, or semi-conducting cathodes such as boron or carbon, are used in a vacuum arc the macroparticles are observed to "bounce" off nearby surfaces multiple times. This renders many filtering schemes ineffective.
A NOVEL MACRO-PARTICLE FILTER FOR NON-METAL VACUUM ARC PLASMAS*
A novel macro-particle filter designed to remove "bouncy" particles from a vacuum arc plasma will be discussed. The filtering scheme is based on the venetian-blind filter first reported by ~~a b c h i k o v , ' that uses a magnetic field formed by a series of linear current carrying blades to deflect the plasma while removing line-of-sight from the cathode to the substrate. The filter in this case uses a magnetic field formed by two, current carrying linear blades oriented to remove line-of-sight from the cathode and to keep reflected particles from reaching the substrate. Unlike other schemes using linear blade filters, the field from the blades is coupled to a magnetic field formed by external field coils. This results in a unique field structure that guides the plasma around the blades while removing virtually all of the particles. It also results is a relatively highefficiency when compared to other filtering schemes and has been tested successfully using boron and carbon vacuum arcs. Data on the effectiveness of this filtering scheme will be reported.
